Gene expression profiling of ERBB receptors and ligands in human transitional cell carcinoma of the bladder.
The ErbB driven growth pathway has been implicated in most human epithelial malignancies. Therefore, its blockade is a promising therapeutic strategy and several candidate drugs are currently undergoing clinical trials. Paradoxically little is known of the expression pattern or clinical significance of the 4 ErbB receptors and their 11 ligands in TCC of the bladder. To obtain further insight into the molecular pathogenesis of TCC we used quantitative real-time reverse transcriptase-polymerase chain reaction assay to quantify mRNA expression of the 4 ERBB and their 11 known ligand genes, including recently described EPGN/epigen, in 73 tumor samples. The level of mRNA of 4 ligand genes (EGF, NRG1, NRG2 and NRG3) was extremely low, that is detectable but not quantifiable. Six genes were over expressed (ERBB2, TGFA, HB-EGF, AREG, EREG and EPGN), 3 were under expressed (ERBB1, ERBB4 and NRG4) and 2 were over or under expressed (ERBB3 and BTC). ERBB2 and AREG expression differed between early stage tumors (pTa grade 1) and normal samples. The most marked differences in expression were ERBB3, EREG and NRG4 between superficial and muscle invasive tumors (p = 0.0069, 0.00007 and 0.0000001, respectively), and TGFA and NRG4 between low and high grade superficial tumors, and between pT1 or greater and pTa tumors. This study shows the involvement of the ERBB family and ligand genes in TCC. Most receptor and ligand genes are deregulated at different stages of carcinogenesis, implying that they should be studied simultaneously. Quantitative real-time reverse transcriptase-polymerase chain reaction could be used to determine ErbB signaling pathway status in individuals with a view to tailored therapy.